Influence of reduced oxygen availability on cerebral metabolic changes during bicuculline-induced seizures in rats.
The objective of the present work was to study cerebral energy metabolism at threshold levels of hypoxia, i.e., degrees of hypoxia that abolish cerebral electrical activity, in the "normal" and in the epileptic brain. Seizures were induced by intravenous bicuculline and cerebral oxygen availability was reduced by a combination of lowered PO2 and reduced blood pressure to give a transformation of the burst suppression pattern to either one with single spikes or overt EEG flattening. Nonepileptic control animals were exposed to degrees of hypoxia that gave either a markedly depressed EEG pattern with sparse slow waves or EEG flattening. Epileptic and nonepileptic groups proved comparable in terms of calculated oxygen availability and cerebral oxygen consumption at the threshold of "transmission failure." At levels of hypoxia that markedly attenuated or completely abolished seizure discharge, the cerebral metabolic changes were more marked than in comparable nonepileptic animals. These changes comprised an imminent severe perturbation of cerebral cortical phosphorylation potential, a pronounced lactic acidosis with a precipitous redox change, and a marked accumulation of ammonia. The more labile energy balance of the epileptic brain may indicate that the "seizure state" either increases cellular energy demands in spite of the electrical silence or reduces the efficiency of ATP production at the prevailing oxygen availability. It is conceivable that energy failure elicited by complicating hypoxia can aggravate or precipitate brain cell damage in epilepsy.